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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucuuiuivebl (Monyis) «Hayunas crynus. [lepemenHble 3Be3bI»
COCTaBJIEHA B COOTBETCTBHH C (hefiepalibHBIM rOCyIapCTBEHHBIM 00pPa30BaTEIbHBIM CTaHIAPTOM
BEICIIEro 0oOpa3zoBaHusi — OakanmaBpuar mo crenuanbHocTd 38.03.05 «busHec-uHpopMaTHKaY,
npodwib «J{n3aiiHy, yTBEpkKICHHBIA MPHUKa30M MUHUCTEPCTBA HAYKU W BBICIIETO 00pa30BaHUs
Poccuiickoit ®eneparuu Ne 838 ot 29.07.2020 roaa.

W3zyuenne mucumruimabl (Monyisi) «Hayunas ctymms. [lepemeHHBIE 3BE3IbI» SIBISCTCS
OCHOBOM HM3Yy4YEHHs! MPUHIIMIIOB M METOJOB HAYYHOrO HcciefoBaHus. JucuuruimHa (MOJyJb)
pPa3BUBACT AHAIUTUYECKOC M KPUTHYECKOE MBIIUICHUE, YTO SIBJISCTCS BaKHBIM HABBIKOM JUIS
peIIeHUs CIIOXKHBIX 33/1a4 B pa3InIHBIX cepax.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHON MPOorpaMmbl

Hacrosmas nucuumninnaa (MOAysib) BKJIIOYEeHA B Y4eOHBIH IUIaH M0 POrpaMMe MOATrOTOBKU
OakanaBpuata no Hanpasienuto 38.03.05 «buznec-unpopmarukay, npoduib «u3aifHn» 1 BXOAUT
B BapHaTUBHYIO YacTh biioka 1, dopMupyemyro yqacTHUKaMHu 00pa30BaTeIbHBIX OTHOLICHHM KaK
JTUCIUTUIMHA TI0 BBIOODY.

Hucnurnnuna (MoayIb) TOCTyIHA K u3ydeHuto Ha 1, 2, 3 unu 4 kypce ¢ 1 o 8 cemecTpsl Ha
BBIOOD.

Heap u3yyeHuss AMCHUIIMHBI (MoayJs). B (GOPMUPOBAHWM TOHMMAHUS OCHOB U
IIPUHIMIIOB HAYYHOI'O UCCIIEA0BAHUS.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— OCBOMTbh OCHOBBI HAYUYHOI'O UCCIEAOBaHUS U HAYYHOH KOMMYHUKALINY;

— HayuyHuTbcs (OPMYIHPOBATH U PEAM30BBIBATH MCCIIEIOBATEIBCKHE 3a/Ia4H;

— OCBOMTH METOABl MAIIMHHOTO OOY4YEeHHWS [UIi peIICHUS MPHUKIAJAHBIX U
MCCJIEI0BATENbCKUX 3a/a4;

— cgopMupoBaTh HABBIKK aHATN3a JAHHBIX U KOMaHAHOW MCCIIEA0BATEIbCKOM pabOTHI.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOAYJIfA) 00YYAKOIUMIACS TOJIKEH:

3Hamy:

— OCHOBHBIE IIPUHLIUIIBI U METOJbI HAYYHOI'O UCCIIEIOBAHNS;

— HAY4YHYIO 3THKY U €€ IIPUHLHUIIBI;

— CTaHJapTHBIE aNTOPUTMBI MAIIMHHOTO O0YYEeHHUS;

— IIOCJIEIOBATEIBbHOCTD 1IAroB IIPY HAIIMCAHWUU HAyYHOU CTaThU;

— 0a3bl JaHHBIX HAyYHOU NMEPUOJUKH U OCHOB HAyKOMETPHH;

ymembo:

— paloTaTh C Hay4yHOM JUTepaTypoil: IOUCK, aHajdu3, OLEHKa JOCTOBEPHOCTU
HUCTOYHHKOB;

— (opMynupoBaTh HAyYHBIE 33J1a4M U ONPEIENIATh METO/Ibl UX PELICHMUS,;

— AHaJM3HMPOBATh U OLICHUBAThH JOCTOBEPHOCTh HAYYHBIX PE3YyJIbTaTOB;

— paboTaTk CO CTaHAAPTHBIMU U MPOABUHYThIMU ML-anropurmamu;

— [MCaTh HAYYHBIE CTAThHH;

— Y4acTBOBAaTh B KOHTECTAX [0 MAIIMHHOMY O00Y4EHUIO;

— paloTaTh B KOMaH/e HaJl PELICHUEM HCCIeI0BaTeIbCKUX 3a/1ay;

enademp:

— HaBBIKOM KPUTHYECKOTO MBIIUICHUS U aHAJIN3a HAYYHBIX JaHHBIX;

— HaBBIKOM ITOMCKa, aHAJIN3a U OLIEHKH JIOCTOBEPHOCTU HAYYHBIX UICTOYHUKOB;

— HaBBIKOM NOCTPOEHHUS MoJieNelt PU3MUECKUX MPOIIECCOB;

— HaBBIKOM pELIEHUs 3ajjau B yCIOBHUSIX COPEBHOBATEIHHOIO MAIIMHHOTO O0yUYeHUS;

— HAaBBIKOM IIPOBCACHUA HAYYHOI'O UCCIICAOBAHUA 110 BBI6paHHOI71 TEME.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
NPOBEJCHUH y4eOHBIX 3aHATHH B )OpPME KOHTAKTHON pabOThI 00YYaAIOIIUXCS C TeAarOrnYeCKUMH
paboTHUKaMU YHUBEPCUTETA U B (POpME CaMOCTOSATENILHON PadOTHI 00yUYarOIINXCA .

Komnerenuus Conep:xanue Nuaukartop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIMH KOMIIeTeHLIMH 00y4yeHMs1 10 JUCHHUILIMHE (MO1YJII0)
VK-1. Crocoben VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
OCYIIECTBIIATH MOUCK, WHPOPMAaLUK B 00JIACTH aHATIUTUKY,
KPUTUYECKUN aHAIN3 U OCHOBHBI€ ITPUHIIUIIBI KPUTHIECKOM
cHHTe3 HH(popMauy, OLIEHKU MCTOYHHUKOB MH(OpPMALUU U UX
MPUMEHSTH CHCTEMHBIH peNeBaHTHOCTH
HOJXOZ ATl peLeHUs YK-1.2. YMeeT KpUTHUECKH OIICHUBATD
MIOCTaBJICHHBIX 33134 UCTOYHUKHU MH(OpMALUHU U
CHUHTE3MPOBATh JaHHBIC U3 PA3INYHBIX
WCTOYHUKOB ISl PELICHUs 3a]ad,
MPUMEHSTh CUCTEMHBIM NOAXO[ K aHAJIU3Y
U pEeIIEHHI0 KOMIIEKCHBIX Po0JIeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOpMYITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a]1a4 HA OCHOBE
MOJTydeHHON HH(pOpMAaIIH
YK-2. CriocoGeH omnpenensiTs YK-2.1. 3HaeT ACUCTBYOIINE TIPaBOBBIC HOPMBI,
KpYT 33Ja4 B paMKax peryaupyromye AeaTelIbHOCTh B 00IacTH
MOCTaBJICHHOM IeNH U peleHus 3a1a4, OCHOBHBIE METO/IBI U
BBIOUPAThH MOJXO/Ibl K ONIPECIICHHUIO KPyTa 3a1a4
ONITUMAJIbHBIE CIIOCOOBI YK-2.2. YMeer onpeaesaTe Kpyr 3a7a4 B paMKax
WX PEUICHUSs, UCXOIS U3 MOCTaBJICHHOH 11€NH, BEIOUPATh
JIEHCTBYIOMINX ONTUMAaJIbHBIE CIOCOOBI PELICHUs 3a/1ad,
MPaBOBBIX HOPM, YUUTBHIBAsI UIMEIOIINECS PECYPCHI U
HUMEIOIINXCS] PECYpPCOB U OrpaHUYCHHUS
OrpaHHYECHHUI YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAHWH O MPABOBBIX HOPMaX U pecypcax B
peaNbHBIX CUTYalUsIX, pa3padoTKH U
peanu3alry peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMU OIPaHUYECHUSIMH
VK-5. Crocoben VK-5.1. 3HAeT OCHOBHEBIE KOHIIEIITUU
BOCIIPHHUMATh MEXKYJIBTYPHOTO pa3HOOOpasus U ero
MEXKYJIBTYpHOE 3Ha4YeHue B 0OIIECTBE; CONMATHHO-
pasHooOpazue HCTOPUYECKUE, STHIECKHE U
o011ecTBa B COLMANIBHO- ¢dmocodckre acreKThl MEKKYJIBTYPHBIX
HACTOPUYECKOM, B3aUMO,JIEUCTBUI
TUYECKOM U YK-5.2. YMeeT aHanu3upoBaTh U
¢dunocodckom MHTEPIPETUPOBATH KyJIbTYPHBIE PA3ITHUUS
KOHTEKCTax B Pa3NIMYHBIX KOHTEKCTAX; OI[CHUBATh
BIUSTHIE MEXKYJIBTYpHOTO pasHOOOpa3us
Ha COIMAIbHBIE TIPOLIECCHI
YK-5.3. NmeeT npakTU4eCcKUi ONBIT pearnu3altuu
peleHHH, YIUTBIBAIOIINX KyJIbTYPHOE
pa3zHooOpasue 1eNeBoil ayIuTOPUHU
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3. Temaruueckuii njiax

Nen/ HaumeHoBaHue TpynoeMKoCTb, aKaAeMHUYECKHE YACHI

I pasaena Ounas gpopma TUKY

(Tekymuii KOHTPOJIb
AUCHUTLIMHBI AynurtopHasi padota Kontpo | CamocrosiTenn yemeBaemocTH)
(Moyast) Jlexuun CeMuHapsl Jb Hasi padoTa
1 Beenenne 4 12 JlomaiHee 3aganue,
AymuropHas paborta
2 Hay4Hs1ii npoTokon 4 12 JomarHee 3ananue,
W Hay4YHasl dTHKa AynutopHas pabota
3 Beenenue B 4 12 JlomanHee 3ananue,
HAy4YHBIC METOJIBI AynuropHas paborta
4 OnwmcaTenbHbIH 4 12 JlomamHee 3aganue,
aHaJIN3 TAHHBIX AynutopHas pabota
5 MarmHHOES 4 12 JlomanHee 3ananue,
o0yueHue AynuropHas paboTa
6 Actpoduzuka 4 12 JomarmHee 3ananwue,
AyautopHas paboTa
7 Koncynpranuu 6 12 HomaiHee 3ananue,
AynutopHas pabora
3auem c OUeHKOl IIpoekt
Hmozo: 30 84
Ob6vem oucyuniunst 114

(mooynsa) (8 ax. u.)

Oovem OUCUUNTIUHBL
(mooyns) (8 3au. eo.)

4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Neni/nt HaumenoBanme pasgesa Copepxanne JTMCHUAIVINHBI (MOAYJISA) N0 TeMaM
AUCIHUNJIMHBI (MOYJIs1)
1 Bgenenue BBoanas gexius
2 Hay4HbIi IPOTOKOJI K HAay4HAas Hayunas nepuoavka. Bunel HayuHbix pabot. HayuHas stuka.
JTHKA bubnuorpaduieckne 6a3pl JTaHHBIX
3 BBeneHne B Hay4HbIE METOJIBI Pa3bop cratbu
4 OnucarenbHBIR aHATTU3 JAHHBIX COop 1 00beIMHEHNE TaHHBIX U3 PA3HBIX KaTAJIIOTOB, OlEHKA KaYyecTBa
W TIOJIHOTHI. PazMeTka mepeMeHHbIX 3BE3]] 10 KaTanory u pu3nuecKast
uHTepnperanus. Hauano o0paboTku 1aHHBIX, OnMcaTeIbHAas
cratucTuka. ['padmdeckue MeTOIbI aHAIN3a TAHHBIX
5 MarmaHoe o0ydeHue Beenenne B ML Ha nprMepe aepeBbeB. banancupoBka BEIOOPKH 1
NPOJBHUHYTHIE MOAETH. MHOTOKIIacCOBast KilacCU(UKAIIHS.
[TpoBHHYTBIE METO/IBI KIACCU(PHUKALIUT
6 Actpodusuka AHaJn3 BpeMEHHBIX psZoB 1 (ha3upoBKa KPUBBIX Oyiecka
7 Pabota Ham TEKCTOM CTaThU. KomMmyHuKanys ¢ KoMaHaMu 1o BOITPOCaM X pEIIeHNs HAyqHON
Koncynpranmu 3a1a4u
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Moxkuii, M. C. MeTomoiorusi Hay4yHbIX HCCIAeAOBaHUH : yueOHHMK ays By3oB / M. C.
Moxkuii, A. JI. Hukudopos, B. C. Mokwuii ; non penakiueit M. C. Mokusi. — 3-€ u3n., nepepad. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2025. — 259 c. — (Bricmee o6pazosanue). — ISBN
978-5-534-18527-0. — Texkcr : anekTpoHHbIi // O0pazoBarenbHas miatdopma FOpaiir [caidt]. —
URL: https://urait.ru/bcode/560221.

2. T'openoB, H. A. MeTononorus HayYHBIX HCCIICIOBAHUH : yUYCOHHK M TIPAKTHKYM IS
By30B / H. A. I'openos, O. H. Kopa6nesa, J[. B. Kpyrios. — 3-e uzn., nepepab. u gon. — MockBa
: I3marensctBo HOpaiit, 2025. — 390 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-16519-
7. — Teker : snextponHblii // OOpazoBatenbHas 1uardpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560121.

3. AHanu3 JaHHBIX : yueOHUK Ut By30B / oj penakiuein B. C. Mxurapsina. — Mocksa :
WznarenbcrBo FOpaiit, 2025. — 448 ¢. — (Briciiee oOpa3oBanue). — ISBN 978-5-534-19964-2.
— Texct : osnexktponHsli // OOpa3oBatenpHas mnatdopma HOpaiit [caiir]. — URL:
https://urait.ru/bcode/560311.

4. T'pac, 1. Data Science. Hayka o naHHbBIX ¢ HyJIS : TpakThueckoe pykoBojctso / 1. I'pac.
- 2-e u3n., nepepad. u gon. - Cankr-IlerepOypr : BXB-IlerepOypr, 2021. - 416 c. - ISBN 978-5-
9775-6731-2. - Tekcr : anextponHsIit. - URL: https://znanium.ru/catalog/product/2138991.

5. Mnac, Ix. B. Python mis crnoxHbIX 3a/1a4: Hayka O JaHHBIX U MAIIMHHOE OOy4YEHHE :
npakTuaeckoe pykoBojactso / JIx. B. Ilnac. - Caukt-IlerepOypr : Iutep, 2021. - 576 c. - (Cepus
«becrcenneper O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : snekrponHsld. - URL:
https://znanium.ru/catalog/product/1739601.

6. Knmumanos, B. A. Snepnas meaununa. PaquoHyknuaHas AMarHOCTUKA @ YUEOHHUK IS
By30B / B. A. KitumanoB. — 2-e uzn., ucnp. u norn. — Mocksa : M3xarensctBo HOpaiit, 2025. —
307 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-06485-8. — TekcT : 31eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563167.

7. O0mmas u MeIUIMHCKAs PAAHOJIOTHs: PaUallMOHHbIE TEXHOJIOTHH | YYeOHUK IS BY30B
/ mon penakmueir A. H. Ycenko. — 2-e m3n. — Mocksa : U3narensctBo FOpaiit, 2025. — 217 c.
— (Bricmiee obOpazoBanue). — ISBN 978-5-534-15184-8. — Tekct : 3neKTpOHHBIA //
O6pasosarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/567282.

Jononnumensuan numepamypa:

1. YmpaBineHre TPOTPAaMMHBIMH TPOCKTaMH : YYeOHUK JJIs BY30B/ MOJ peIaKiuen
P. ®. ManmukoBa. — MockBa: M3znarensctBo  FOpaiit, 2025.— 167 c.— (Beicuiee
obpazoBanue). — ISBN 978-5-534-14329-4. — Tekct : snekrpoHHBI // OOpazoBaTenbHAas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/567576.

2. beccmeptHsiid, M. A. OCHOBBI HayYHBIX HCCJIEIOBaHUN B 001acTH WH(GOPMAIIMOHHBIX

CHCTEM U TeXHoJloru# : yueOHuK 1uis By30B/ U. A. beccmepTHblil. — Mocksa : M3naTenscTBo
FOpaiit, 2025. — 110 ¢. — (Bsicmee obpazoBanue). — ISBN 978-5-534-08696-6. — Tekcr
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AJICKTPOHHBINA /l OO6pazoBaTenpHas matdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/580150.

3. Kynpssues, B. b. KomnbsrorepHoe MoaenupoBaHue JOTHUECKUX MPOLIECCOB : yUCOHHUK
s By3oB / B. b. Kynpsisues, O. O. I'acanos, A. C. [logkomsun. — 2-¢ u3n., nepepad. u A0, —
Mocksa : UznatensctBo FOpaiit, 2025. — 143 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-
534-15336-1. — Texkcr : anextponHsld // OOpa3oBarenbHas matdopma HOpaitt [calT]. —
URL.: https://urait.ru/bcode/568295.

6. MarepuajbHO-TEXHHUYECKOE o0ecreueHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEHCTBYIONIMM MPOTUBOIOKAPHBIM IIPAaBUJIaM U HOpMaM U oOecreunBarolieil MpoBeIeHne BCceX
BUJOB JUCUUIUIMHAPHOW M MEXIUCHUIUIMHAPHON TOATOTOBKM, INPAKTHUYECKOW W HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00yyaromuxcsl, IPeayCMOTPEHHBIX Y4€OHBIM IJIAHOM.

[Tomernienust, KOTOPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THIA, TPYINOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTECTAIlH, a TAaKKe
MOMEILEHUS JUISl CAMOCTOSITENILHOM pabOThl M OMEIIEHUS I XPaHEHUS U MPOPUIAKTHUECKOTO
obcimyxuBaHusl yueOHOTo o00opynoBanus. [lomereHns: yKOMIUIEKTOBaHbI CIICIUATIM3UPOBAHHON
MeOeIbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIYXKAIIUMH Ui TPEICTaBICHUS YIeOHOH
uH(popMalu 60JbIION ayIUTOPUH.

W3yuenne qUCUUTUITMHBL (MOIYIISA) 00ECTIeYMBAETCS B YIEOHBIX ayIUTOPHSIX, OCHAIICHHBIX

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHON TEXHUKOII;

— MEXaHWYECKHUMH KaJIbKYISTOpaMHu;

— CIeUHaTu3UPOBAHHBIM 000PYIO0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomernieHust 151 CaMOCTOSITEIbHON pabOThl 00yUYaAIOIIUXCSl, B TOM YHUCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONB30BaHMsI MHBAIUIAMH M JIMIAMU C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOYKHOCTBIO TOJKIIOUEHHs K ceTn «MHTepHeT» U
o0ecrieyeHHEeM JOCTyHna K B DJIEKTPOHHYIO HH(POPMAlMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMess MpefocTaBiseTcs JA0CTyn (B TOM 4dHCIe YHaleHHbI) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YUCJI€ 3JEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOoQeCcCCHOHATIBHBIM 0azam
JTAHHBIX ¥ HH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM):

Ne HaunMeHoBaHue noprasna CcbLika
(u31aHus, Kypca, IOKYMEHTA)
1. | Hayunas snektponHas 6ubinuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoreka
2. Bbaza mausbix i | T-cnenquanucros https://habr.com
3. Basza gaunaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIEro o0pa3zoBanus Poccuiickoit @eneparyn

5. | ®enepanbueiii nopran «Poccuiickoe oopasoBanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Eannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBareibHBIM pecypcam”

7. | Enunas koyuekuus qudpoBeIX 0Opa3oBaTeNbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

HCpC‘-ICHL I/IH(i)OpMaL[I/IOHHBIX TCXHOJIOT Hﬁ, HCIIOJIB3YEMbBIX IIPpU  OCYHICCTBJIICHUU
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https://urait.ru/bcode/580150
https://urait.ru/bcode/568295
https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3HOHHOTO

IPOTPAMMHOTO  OOECIIEYeHHs, COBpPEMEHHbIE TMpoQecCHOoHaNbHbe 0a3bl  JaHHBIX H
MH(OPMaILMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 11O IIpousBoacTBo JIuneH3noHHoe / CBOOOIHO

pacmpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe
bpay3epsbi:
Slupmexc.bpaysep OTCYECTBEHHOE CBOOO/IHO PacIpOCTpaHsIeMOe
Google Chrome 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOE JIMIEH3HOHHOE
TeXstudio 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneueHne IJisl IVIAHUPOBAHUS U Y4eTa BPEMEHH:
Toggle app | 3apyOexHOoe | CcBOOOIHO pacIpocTpaHsieMoe
CucTeMBbl yHpaBJieHHsI POEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
Cucrembl ynpasJieHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexuoe | muuensnonHoe
Cucrembl pe3epBHOro konuposanusi (backup):
Acronis Backup Advanced for HyperV | sapyGexHoe | nuuensnonHoe
CrpaBo4YHO-NIPaBOBbIE CHCTEMBbI:
KoncynprantlLintoc: cripaBoYHO-TIpaBOBast OTEYECTBEHHOE JIMIEH3HOHHOE
cucTeMa
CpencrBa aHTUBUPYCHOM 321U THI:
Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIHLIEH3HOHHOE
Cranpaprasiii Russian Edition
Cpensl pa3padoTKu:
Visual Studio Code 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0OexHOe cBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
CopelliaSim 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
IlakeTbl IPOrPaMMHBIX CPEACTB M OMOJIHOTEK:
AutoPsy 3apyOexKHOE CBOOOIHO PaCIPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE

Cucrtembl ynpaieHusi 0néanorpaguyeckoi HHpopManuei:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIECMOE
Docker 3apyOeKHOe CBOOOIHO PaCIPOCTPAHAECMOE

7. MeTtoanuyeckue u OlleHOYHbIE MATEPHUAJIBI

MeToanyeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B npomnecce usyuenus: mucuruinHel (Moayns) «Hayunas cryaus. [lepemMeHHbIe 3Be3/bI» B
paMKax TEKYIIEro KOHTPOJIsS YCIIeBAEMOCTH UCIOIb3YIOTCS TaKhe BUIbI yueOHON paboThl, TaKue
KaK CEMHHAaphl, ayAUTOpHas paboTa, MPOEKT, JOMAIIHUE 33/aHUsl, a TaKXKe Pa3JInYHbIC BH]IbI
CaMOCTOSITENIbHOM padOThl 00yYaromMXCs IO 3aJaHUI0 IperojaBaTelis, HAlpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHATBHOM  JIEKCMKH,  3aKpeIUIeHHEe  NPaKTHUYECKUX
poecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNE NHULIUATHB.
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Cemunap — 310 (hopma yuyeOHOUM IesATEeTLHOCTH, IPOBOAUMAs B YY€OHOM 3aBECHUU IO/
PYKOBOACTBOM NpCHoJaBatciid, TrAC CTYACHTbBI AKTUBHO Y4YaCTBYKOT B OGCy)KI[CHI/ISIX,
NPaKTUYCCKHUX 3a/IaHUSX U IPYTUX (popMax B3aMMOJCHCTBHSL.

JIyist ycrienTHoi MOATOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHSATHS U OCHOBHBIMH MaTepHaiaMd, 4TOObIl MMETh BO3MOXXKHOCTH AaKTHBHO Y4YacCTBOBaTh B
06CY)K[[CHI/II/I. Takke 1mojie3HO oATOTOBUTH BOHNPOCHI U UACHU JIA O6CY)KI[CHI/I$I, YTO IIOMOXKET
riry0e MOHATh MaTepHajl U POJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHApe, ero OTBETHI Ha BOIIPOCHI
[pernojaBaTess U y4acThe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMMHApe CTYJ€HTaM pEKOMEHAYETCs 3apaHee 03HAKOMUTBCS €
TEMOU OOCYXXIEHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh U BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apIyMEHTUPYS HX.
[Ipu oTBeTrax Ha BONPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM M JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIe3HO MOAEPKUBATh IUAJIOr C OJHOKYPCHUKAMU,
4TOOBI 000TaTUTh OOCYXKIACHHUE U PACIIUPUTH CBOU 3HAHMUSI.

Ilpoexm — wuccnenoBarenbckas padoTa MO JUCHUIUIMHE (MOAYJIIO) M TPE3CHTAIHS
pe3yJIbTaTOB.

s ycrienmHon MoArOTOBKH K IMIPOEKTY PEKOMEHAYETCS: YETKO OIPENENIUTh LENH U 3a1a4l
NPOCKTA; COCTABUTH IUIAH PA0OTHI, pa30MB MPOCKT HA ATAIlbl C YKa3aHUEM CPOKOB BBITIOJHCHUS
Ka)KJ0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble UCTOYHUKU UHPOPMAIMU U UHCTPYMEHTHI JUIS
UCCIICIOBAHHSI TEMBI;, PETYJISIPHO MPOBEPSTH MPOTPECC U BHOCUTh KOPPEKTHUBBI B TUIAH, €CIH ATO
HEOOXOINMO.

Jlomawnee 3a0anue — HabOP 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMAIIHMMH 33JaHUSMH BaKHO BHUMATCIBHO O3HAKOMHTHCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHHS. PekoMeHayeTcs pa30uBaTh 3ajaHus Ha 3TaIlbl, YTOOBI
n30eXkarh TEperpy3kd W Jydlle yCBOWUTh Marepuall. VICroib30BaTh pa3ivdHbIC UCTOYHUKH
uH(pOopMaIK, BKITI0Yas y4eOHUKH U OHJIAalH-peCcypChl, Al OoJiee rTyOOKOro MOHMMAHHS TEMBI.

Camocmosmenvruass paboma — padoTa CTYJEHTOB, HampaBieHHas Ha YIiyOJieHHOe
M3YYEHHE OTJIENbHBIX TEM U BOIPOCOB YUYEOHON AUCIMUILTUHBI (MOTYIs).

B miporiecce caMocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOCHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepuaiaMH Mpu MUHUMAIILHOM yYacCTHH MpenoiaBaTes. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMHu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUYeHUE YUEOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOIHUTEIBHBIX TEM, BHIMOIHEHHE yU4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHuBaHus Pe3yJIbTATOB 00yUYEHHS IO JUCHUIINHE (MOAYJIIO)

Kpurtepuu nosiyyeHusi ypoBHSl M OLlEHMBAHHUA C(POPMHPOBAHHOCTH KOMIETEHIH MO
aucuumianne (moaymo) «Hayunas cryaus. [lepemennble 3Be3/1b1»

OueHuBaHue ypoBHS Yy4€OHBIX JOCTH)KEHUH, OOy4aromuxcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUYHOMN aTTECTalUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWeHKOU, TIPU HTOM TPOBOJUTCA OIEHKA KOMIETEHLUH, CHOPMUPOBAHHBIX II0
JUCITUITIIINHE.

Jns oueHMBaHUS TEKYIIErO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHUSA, KOTOpask COOTHOCUTCS C TPaAULIMOHHOU
NATUOATIIHLHOM IIKAJION ceayonM 00pa3oM, eciIi MHOE HE YKa3aHo B Cui1a0dyce NUCHUIIINHBIL
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HMecaTtudannbuas llaTudannbHas Oo0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHHUs 1o
OLICHKA OLICHKA AUCUUIJINHE (MOIYJII0)

10 OTtnuyno CTy,E[CHT IIOJIHOCTBIO BJIAaJACCT 3HAHUAMHU, U3JI0KCHHBIMU B

9 OTJINYHO paboueii mporpamMMe, U TIYOOKO OCMBICISET AUCHUIUIAHY.
OH CaMOCTOSITEIBHO M JIOTHYECKH IIOCIENOBATEILHO

8 OTIM4HO
OTBEYaeT Ha BCE BOMPOCHI, AKIICHTHPYsS BHUMAaHHE Ha

HauOojiee BaKHOM. YMeEET aHAJIU3UpOBaTh, CPAaBHHUBATH,
KJaccu(UIMpoBaTh, 0000IIaTh, KOHKPETH3HPOBAaTh U
CHUCTEMAaTU3UPOBaTh M3Y4YCHHBIH  MaTepual, BBIICISA
KIIIOYeBbIE MOMEHTBl W YCTaHaBJIWMBas MPUYMHHO-
ciefcTBeHHble CBsA3W. YeTko (OpMyNIHpYeT OTBETHI,
YBEPEHHO MHTEPIPETHPYET Pe3yIbTaThl AaHATU30B U APYTHX
WCCJIEIOBAHUH, a TaK)Ke pelaeT coXKHble 3a1aun. CTyIeHT
XOpOIIO  3HAaKOM C  METOAaMH  HCCII[IOBAaHUS,
HCO6XOILI/IMBIMI/I JIISL HpaKTquCKOﬁ ACATCIIBHOCTH, U YMECT
CBSI3BIBATh TCOPETUUECKUE ACTICKThI JUCITUTUIMHBI (MOTYJIs)
C MPaKTHUYECKUMU 3a/1a4aMH.

7 Xoporro CryneHT obnagaeT 3HAHISMH MIPEeaMeTa MOYTH B TIOJTHOM

Xopormo o0bemMe paboueli mporpaMMbl U CaMOCTOSTEIIBHO,
JIOTUYECKH TOCIIeIOBATEIbHO M BCECTOPOHHE OTBEYAET HA
BCE BOMPOCH], aKIEHTHPYS BHHMaHHE Ha HaubOoiee
3HAYHUMBIX MOMCHTax. On yYMEET AHAJIM3UPOBATh,
CpaBHHBATB, KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3HUPOBATL W CHUCTEMATU3UPOBATH I/I3y‘-ICHHI)II‘/'I
Marepual, BBIACNAS €ro  KIIOYEBBIE  ACIeKTHl U
yCTaHaBJIMBas MMPUYINHHO-CIICACTBCHHLIC CBA3U.
DOopMyNIUpYET CBOU OTBETHI, YBEPEHHO HHTEPIPETUPYET
pE3yNbTaThl aHAHM30B W IPYTHX HCCIEIOBAHUI, a TaKkxke
permaer CJIOXHBIE CHTyalluoHHBbIE 3amaun. CTyaeHT
XOpOImIO  3HAaKOM €  METOJaMH  HCCIIEIOBaHHS,
HEO0OXOIMMBIMH JIJIsl TPAKTHYECKOH eI TETbHOCTH, U yMEET
CBSI3bIBATh ~ TEOPETHYECKUE  aCMEKThl  HpeaMera ¢
NPaKTHYECKUMH 3a/Ia9aMH.

5 Y noenerBoputensHo| CTyaeHT 00nagaeT 0a30BBIME 3HAHHUSMH IO JHUCIUTUINHE

4 Y 10B1€TBOpHTENBHO | (MOJYJIIO), HO HCITBITHIBACT TPYIHOCTH npu
CaMOCTOSITETIbHBIX OTBETAX U KCIOJB3yeT HETOUHBIC

¢dbopMynupoBkH. B X0j¢ OTBETOB OH JIOIYCKaeT OIIMOKH,
Kacaroluecst CyTd BompocoB. CTyleHT CocOOeH pemiaTh
TOJBKO CaMbleé TPOCThIE 3aJadyd W BIaAeeT JIMIIb
MUHHMAJIBHBIM HA0OPOM METOJIOB UCCIIEIOBAHUSI.

3 He cnaun CryneHT He oBIaAeN 00sA3aTeTbHBIM MUHUMYMOM 3HAHHUH

He CllaH o NpeAMETY U HEC MOKCT OTBECTUTH HA BOIIPOCHI, AaXKC CCJIN

He cian MpPEenoIaBaTeNh 3aJaeT JIOMOJIHUTEILHBIC HABOJISIINC

BOTIPOCHI.

Huctunimuna  (monynb) «Haywnas crynusa.  [lepeMeHHble  3BE31bI»  OIEHHUBACTCS
CJIEAYIOIIUM 00pa3oM:
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AKTHBHOCTH Bec

Onucanne

y4acTHe B TUCKYCCHH

AynutopHas pabora (15% | AKTHBHOE yyacTue B CEMHHApax: OTBETHI Ha BOMPOCHI PENOAABATENS U

Homarmnee 3amanue | 35% | Habop 3aganumii mo TeMam Heaeu

(MoyIIO)

3auer ¢ OICHKOM 50% | IIpoekT — mpe3eHTaIus pe3yIbTaTOB UCCICOBAHUS IO JUCIIUTLIINHE

HroroBass oumenka mno aucuuiiimHe (moaynaw) «Hayunas cryaus. IlepemeHnHbie
3Be3/IbI» BBICTABJISIETCS M0 HAKOMUTENbHOI oneHke: «0,35 X cpenHee 3a ayAUTOPHYIO paboTy
+ 0,15 x cpennee 3a nomamiHee 3aganue + 0,5 X 3a4eT ¢ ONEHKOW».

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4aIOIIMXCS MO0 IUCHUILIMHE (MOLYJII0)

HpI/IMepHLIe JAOMAIIHHUE 3a1aHUA

JlomamHee 3aganue 1

Hepens 4: OnucatenbHbi aHanu3 gaHHbiX B pandas

3A0AYN

®opmat caaum: oauH .ipynb-dain. [Ing Kaxaoi 3aaaun — 610K C 3aroNoBKOM, Kof, Tabnuubl/umcna (KopoTko)
 sbiBoA (1-3 Npeanoxexus).

———————
3AMAYAT t

- —
3ANAYA 2

e—
3ALAYA 3

(z-score u mi ).
Boibepy cTonbupl Emag, Vmag, gpmag, fuv_mag. [nA kaxgoro ctonbua:
1. MpuBeau AaHHbIE K ABYM HOPMUPOBKaM:

LA 3 T — Tyiy

a ' Tmax = Luin
2. [1nsi MCXOHOTO CTONBLA M AN KaXA0/ HOPMUPOBKY BEIUUCAM: CPEAHEE, O, U KBaHTUNM
1%, 5%, 25%, 50%, 75%, 95%, 99%.
3. lMpeacTtaeb pesynbTaThl B BUAE Tabnuubl (CTONGLbI: MCXOAHBIA, Z-score, min-max).
4. Kopotko (1-3 npeanoxenus): rae 3amMeTHbl OT/IMYMA B XBOCTaX U Kakue nocneacTsus
ANs fanbHeiwero aHanuaa (Hanpumep, aNropuUTMbI, YyBCTBUTENbHbIE K MacwTaby).

M XBOCTbI

Ans cTon6uos Emag,

1. Boiumcnu ksaHtunu: 01%, 1%, 5%, 10%, 25%, 50%, 75%, 90%, 95%, 99%, 99.9%.
2. OueHu AnnHy XBOCTOB:

sepxhuii xsocT = Qg — Qog,  HuKHMi xsocT = Q5 — Q.

W BBIYUCNM OTHOWEHME o
BEPXHWUI1 XBOCT

HIKHUA XBOCT
3. Mpueeaw TabnuUy KBaHTUNEN U TaBNULY C OTHOLEHUAMM XBOCTOB. KOPOTKMIA BLIBOA: Y
KaKMX KONOHOK ABHO aCMMMEeTPUYHbIe XBOCTHI?

Bui6pocsi: IQR 1 npaeuno n curm.
Ang cTon6uos Bmag, Vmag, fuv_mag:
1. [eTeKTupy# BbIGPOCH ABYMA CNOcoGamu:

« IQR:

r<@Qr—=15-I1QR wwm v >Q3+ 15-IQR.

« Sigma-knunnunr: |z| > 3 n otaensto |z| > 5.

2. [Inf Kax[oro MeTofa v Kaxaoro CTonbua: KONUUEeCTBO BbIGPOCOB U UX A0NS B BbIGOPKE
(8 %).

3. [ns kaxgoro cTon6ua npueeam Tabnuuy (nepesie 10 cTPok) BBIGPOCOB: Emag, @ Bmag,

mag, e_Vmag, fuv_mag, nuv_mag, min_mag, ma 5, present.

4. [ocuwTai cpeaHee ¥ MeauaHy A0 1 nocne y, (IQR n \: > 3). Ko-
POTKO NPOKOMMEHTUPYIA YCTOMYMBOCTL CTATUCTUK.

DNEeKTPOHHBIA JOKYMEHT



P —
JALAYA 4 Hogebiit npuzHak!

1. Céopmupyir cTonbery:
fuv_nuv = fuv_mag — nuv_mag.

2. BoluMCnM ANA Fuv_nuv KBaHTUNM: 1%, 5%, 25%, 50%, 75%, 95%.

3. Ha 0cHOBE KBEHTHNEA NPEANONKM NPABUND KNACCHpUKaUWK B 3 KaTeropuu (Hanpumep,
«FUV-nepesec», «sHelTpansHoii», «NUV-nepesecs). OBocHy# BbIGOD NOpPOros Yepes
KBAHTHAN,

4. [Ins kaXpoi KaTeropud nocuMTai: pasmep rpynnsl, meauady (13 — V'), megmansl
min_mag, max_mag, AON0 06beKTOB ¢ present = L.

5. KopoTko 0BCyan BOIMOXHBIE GUIMMECKHE MK MHCTDYMEHTAMBHBIE NPMYMHE LA Kax-
DO KATEropuvi.

) 3A0AYA S NapHan koppensaywa B—V vs fuv_nuv.

1. Boiumcnm B_minus V = Bmag — Vmag.
2. Mocuurai koppenauuio mexay B_minus_V u fuv_nuv.
3. TMoeTopu pacy8T AnA TPEX BAPHMaHTOB OYMCTKH:
1. NonHeR HabBop,
2. nocne yaanennA |QR-ewi6p ocoe ana o6onx NPW3HAKOE,
3. nocne ¢uneTRawMM no kavecTay: B_snr > 3w V_snr > 3.
4. TpeacTadb pesynbTaTsl 8 TaGnMUe (3 pAaga x 2 KONOHKHK) 1M NPOKCMMEHTURYH: MEHABTCA
AM CHUNa 3HaK KOPPENALMM.

=, —
IAJAYAG PyuHas nposepka euiGpocos (20 o6bekToB).

1. Céhopmupyi cnucok:

» 10 ofibeKkToR — BepxHMe XB0CThl No fuv_nuv,
= 10 06BEKTOR — HXHUE xBOCTE No fuv_nuv.

2. [Onsa kawporo ofbekTa BbiBEAM: WHAEKC, Bmag, e_Bmag, Vmag, e WVmag, £

sent

nuv_mag, min_mag, max_mag, pr
3. [Ons kaxporo oGbekTa AaA runoTesy: oWKoKa MIMEepeHUA (1 NoYemy) MNK peansHan
ACTPOHOMWYECKaR 0COBEHHOCTE.

Jlomaminee 3aganue 2
Hepens 7: Buayanusauus gaHHbix B pandas v seaborn

3A0AUN

®dopmat caauM: oauH .ipynb-daitn. [ns Kaxaoi 3agaum — GNOK C 3aronoskomM, Kog, Tabnuue/uncna (kopoTko)
v esigog (1-3 npeanoxenus).

| - ‘3Aj:|AHA 1 LLlymoBble NOPTPETh pa3HeiX GUNLTPOB

Wccnepyih pacnpegeneHue olwkBoK GOTOMETPMU B OCHOBHLIX nonocax (V, B, g, 1, i, FUV,
NUV). [ins kaxach nonockl NocTpal rAcTorpaMMel OWMBOK Ha NorapupMUHeckon Wkane
No YacToTam (YToSbI NOA4EPKHYTH XBOCTeI). CpaBHW pacnpeaeneHus AnA BCex Nonoc.

Bonpockl Ana HHTEpNpeTaunu:
+ Kakas nonoca caman «lymHas» B LENom, a B Kako# Camsle AMHHBIE XBOCTEI G0MbLLIMX
owmbok?
= Kak QUnsTpaLna No NPMaHaky NepemeHHoCTy 3eeagnl (present > 0) MeHAeT KapTuHy?
O yém 310 roROPUT?

———
| 3ANAYA 2 LieHa TycknocTH

[Ana Kax Aol NOAOCH NOCTPORA 38BMCHMOCTL «38E3AHAN BENMUMHA — OWMGBKa» (Mag vs
e_mag). Hanoxw obnako TOYEK ¥ yCPeOHEHHBIM TPEHA C Mepoi pastpoca (Hanpumep,
CTaHABPTHOE OTKNOHEHHE MM KBARTHAM).

Bonpockl AnA HHTepnpeTaynm:
+ OMWLWK 38BMCUMOCTb «OLWINBKa — Gnecks. HBNASTCA N1 OHa NNAasHON?

= MoxHo nn no rpadrky onpegentTe NPUOMMKEHHBIA Npegen AeTeKTMPOBaHMA anA
kax Ao nonocel? CpaeHW 3T Npeaensl.

P —
| IAAYA 3 Ceppue 3BE3AHOr0 HaceneHWa

MoeTpon puarpammy UBeT — UBeT: ([gpmag - rpmag) vs (rpmag - ipmag). OTMeTsb nnoT-
HOCTb Touek (Hanpumep, yepea KDE unu KOHTYPHbIE NUHWK).
Bonpockl ana HHTepnpeTaunm:
« Onuwu popmy 1 0coBEHHOCTM OCHOBHOrD o6naka ToYek. BuaHe! Nu oTaenbHsIe Cry-
LIEHUA WA BETBU?

+ Kem moryT 66iTo 06beKThI, CUNBHD YAANEHHbIE OT OCHOBHOW NOCNEA0BATENbHOCTH?
MpeAnoXu runoTessl.

-4
| 3A0AYA 4 B nouvckax ynsTpadpHoneTosbix M3roes

CpaBHM YNTPaMONEeToBLIA W ONTUYECKWI Bneck: Hanpumep, MNOCTPOR AMarpamMmy
(fuv_mag - gpmag) vs gpmag WK (nuv_mag - gpmag) vs gpmag. Mcnons3yi usetosoe
KO[WPOBaHWE NO KAYECTBY MaMepeHus (err).

Bonpochl gna uHTEpnpeTaunm:

= O6pasyoT nu UV-apkre o0bexTal 060COBNEHHYIo rpynny?

OJEeKTPOHHBIN JIOKYMEHT



+ Ecte nu ceAsb MeXxly Ka4eCTBOM M3MEPEeHWS (E!’T) W NonoxeHwem ofbexkTa Ha ana-
rpamme?

- —
BALAYAS Cnepbl KayecTBa Ha CneKTpax

Pazaenu BeI6OpKY Ha rpYNNel NO KadyecTey B gpmag (HanpuMep, e_gpmag HUXe W Beilue
Meanansl). [inA Kax Aol rpynnel NOCTPOR MEOMaHHOE CreKTPankHO-3HEPreTMHecKoe pac-
npepenere (C3[) No BEeM AOCTYAHBIM NOABCAM.

Bonpockl AR MHTEpnpeTayuu:

« BAWAET M Ka4ecTBO AaHHLIX B gpmag Ha GopMy MearanHoro C3 L B apyrux nonocax?
+ BUfHBI M CUCTEMATHUECKHME CMELLEHMA BNEecka B OTAGNBHLIX NONOCAX Y OBLEKTOR €
BONLLWHAMA LIMBKaMK?

PP
3ANAYAE OWKMBKK MIMEPEHUA B NPOCTPaHCTRE LiBETOR

PaccyuTait NorpelwHocTyY LIBEToR:
[ ¢ SR
( P 2 i 2
olg—r)= \/ (e_gpmag® + e_rpmag?)
alr—i)= \/ (erpmag® + e_ipmag?)
Otofpasu owmnbKku Ha guarpamme (g-r vs r-i), BapeMpyR pasMep WNK NPO3PaYHOCTE TOYEK.
Bonpockl ANA MHTEpNpeTayuu:

* B Kaknx oBnacTax gnarpamMmel OLWKEKK UBETOB Hanbonee Benukn? CooTBETCTBYET Nk
3TO OMUAAHUAM?

R ————

IIpumepHbIe 3a1aHUA 1J151 AyAUTOPHOMH padoThI
Hay4Hblii IPOTOKOJ U HAYYHAS ITHKA

Kaxkue paznensl 1oJpKeH coepKaTh HAyUHbIN TPOTOKOJ HCCIIeI0BAHUA?

YeM oTiIMYAETCS CTAaThsl B PELICH3UPYEMOM XKYypHAJIe OT MpenpuHTa’?

Kakwue Buipl HaydHBIX IMyOJIHKAIHA CYIIECTBYIOT?

Yro takoe nMIaxkT-(haxkrop xKypHana?

Kakue 6ubnmnorpaduueckue 6a3bl JaHHBIX HCIIONB3YIOTCS B HAyKe?

Yro cuuTaeTcs I1aruaToM B Hay4Hou padote?

B uém cocTouTt nmpuHIMI BOCIIPOU3BOJUMOCTH UCCIEA0BAHUA?

Yro Takoe KOH(IMKT HHTEPECOB B HAYYHOU MyOIUKauu?

© OO N o a kA w e

Kaxk koppexTHO 0QOPMIISATH CCHUIKH HA UCTOYHUKH?

[HEN

0. Kakue KPpUTCPUHU ITO3BOJIAIFOT OLICHUTHL KAa4YCCTBO HaquOﬁ craTbu?
BBeI{eHI/Ie B HAYYHBIC ME€TO/IbI

Kak onpenenuts HayuHyto po0ieMy B cTaTbe?

UYro Takoe runoresa UcciueJ0BaHus?

Kakue meronb! uccnenoBanus MPUMEHEHbBI B paCCMaTpUBAEMOM cTaTbe?
YeMm oTimyaeTcs KOJIMYECTBEHHBIM METOl OT KaUECTBEHHOTO?

Yro Takoe BbIOOPKA U Kakue TpeOOBaHUsI K HEW MPEIbABISIOTCS?
Kaxue orpannyenus nuccieioBaHus ykazaHbl aBTOpaMu?

Kax o1ieHUTh KOPPEKTHOCTH BBIBOJIOB CTaThU?

YTo Takoe cTaTUCTHYCCKAS 3HAUNMOCTE?

© ©o N o gk~ wbdh -

Kaxk BBISIBUTH HCCIEq0BATENbCKUN gap?

[EEN
©

KaKI/IC BOHpOCBI CTOUT 3a4aTb aBTOpaM cTarTbn HpI/I 06CY)K,Z[CHI/II/I?
OnucareJbHBIN AHAJIN3 TAHHBIX

1. Kaxkue 3Tansl BKIIIOYACT mponecc 06’LG,Z[I/IHCHI/I$I JAaHHBIX U3 PAa3HbIX KaTaJioron?

2. Yro Takoe Kpocc-MaTYHHT OOBEKTOB B ACTPOHOMUYECKUX KaTajaorax?
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Kak o1leHUTh OTHOTY ¥ Ka4€CTBO JAaHHBIX ?

Kakwue tunbl nepeMeHHbIX 3BE3]1 BbI 3HaeTe?

Yro Takoe onmcareabHas CTaTUCTUKA?

Kakue Mepsl IeHTpaIbHOM TEHICHIIMH PUMEHSIFOTCSI B aHAJIU3€ JJAHHBIX?
UTo0 moka3pIBa€T CTAaHIAPTHOE OTKJIOHEHUE?

Kakue rpaduueckue MeTo/ bl UCTIONIB3YIOTCS IS aHAIN3a pacpeaeIeHUA?

© o N o g A~ W

Yro Takoe BBI6pOC 1 KaK €ro BBISIBUTH?

[EEN
©

Kak uHTepnperupoBarh AMarpaMMy «LBET—3BE3AHASI BEIUUUHA»?
MamnHHoe o0yueHue

UYro Takoe nepeBO peLeHU?

Kakue kpurepun paz0ueHus UCIONb3YIOTCS B IEPEBbSIX PEIICHUN?

Urto Takoe nepeodydeHue moaenu?

3aueM NpoOBOJAUTCS pa3/ielieHue Ha 00YYaIOIIyI0 U TECTOBYIO BBIOOpKH?
Kakue MeTo1p1 6aIaHCHPOBKY BEIOOPKH CYIIECTBYIOT?

Yrto Takoe MHOTOKJIaccoBasi KiaccupuKanus?

Uewm oTnuyaeTcs Ciy4aiHbIi Jiec OT OJJHOTO JepeBa perieHui?

Kakne MCTPHUKHU MMIPUMCHAIOTCA JI OHCHKHW Ka4CCTBaA KJ'IaCCI/I(I)I/IKaI_II/II/I?

© oo N o a k~ w N

Uto Takoe kpocc-Bamuaaus?

[EEN
©

B uém npenmyiectBa aHcaMOJICBbIX METOI0B?
AcTpodpusuka

Urto Takoe BpeMEHHOM! psiji B aCTPOHOMHUU?

Yro nmpencrasinseT coOoi kpuBas Oiecka 3Be3/1bl?

Kakue MeTosipl HCTIONB3YIOTCS 1711 IOUCKA IEPUOAUYHOCTH?
Yro takoe (hazupoBka KpuBoi Oiecka?

Kax onpenensieTcst mepro1 mepeMeHHOM 3Be3/b17

Yro Takoe CneKTp MOIIHOCTH?

Kakwue Turbl nepuoim4eckux NepeMeHHbIX 3BE37] Bbl 3HaeTe?

Kak ITYM BJIUACT HA aHAJIN3 BPEMCHHBIX pH,Z[OB?

© OO N o O k~ w bR

Urto Takoe aliasing B aHanm3e NepuooB?
10. Kak untepnperupoBatsb ¢popmy ha3zoBoit KpuBoii Onecka?
IIpumepHoe onucanue KpUTEPUEB K MPOEKTY

dopMar NpoeKTa

HpOCKT MMPpEaACTaBJIACT coboit HCCICAOBAHUC ITICPEMCHHBIX 3Bé3,[1 Ha OCHOBC
ACTPOHOMHYCCKUX KAaTaJIOrOB M aHaJIM3a BPEMCHHBIX PAAO0B U BKIIFOYACT:

e TIOCTAHOBKY HAayYHOH 3a/1a4H;
e cOOp 1 00BEANHEHNE JaHHBIX (KPOCC-MATUYHHT);

® AHAJIN3 BPCMCHHBIX PAAOB U IMOUCK MEPpUOJA,
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e (ha3upoBKy KpHUBOI1 OJecka;
e KJIacCU(UKAIUIO TUIIA TIEPEMEHHON 3Be3.1bI (Tipu HeoOxoaumocT — ML);
e HHTEPIPETALNIO (PU3NIESCKUX CBOHCTB;

e [IOATOTOBKY OoTuéTa U MMpe3CHTAN.

HpOCKT MOXKET 6BITB WHIUWBUAYAJIbHBIM UM KOMAaH/IHBIM.
Kpurepun noarorosku u ouenuBanus (0—10 6ay1oB)

Ouenka dpopmupyetcs 1o 5 kpurepusiM (1o 0—2 6asura KakIbii).

[TocranoBka 3amaun u HayyHas 6a3a (0—2 6amma)

2 6anua — u€tko chopMyTUpOBaHA HAyYHAS 3ajaua, yKa3aHa TUIOTE3a WU 1eJIb
UCCIICIOBaHMS, ONMCAH TUI IEPEMEHHBIX 3BE3/, IPUBEACHBI HAYYHBIC HCTOYHHKH.
1 6a — 3a1a4ya chopMyUpoOBaHa YaCTUYHO, TEOPETUYECKast Oa3a MOBEPXHOCTHAS.
0 0a/1J10B — OTCYTCTBYET U€TKasi IOCTAHOBKA 3a1a4H.

COop u noaroroBka aanubix (02 6anna)

2 6aJs1a — BBINIOJTHEH KOPPEKTHBIN KPOCC-MATUMHT KaTaJIOTOB, TPOBE/ICHA OYHCTKA
JIAHHBIX, OI[CHECHA TIOJIHOTA U Ka4eCTBO BBIOOPKHU.
1 6a,151 — cOOp MaHHBIX BBIIIOJIHEH YaCTHYHO, 00padOTKa HETIOIHASI.
0 6aJ1J10B — TaHHBIC HE TIOJITOTOBJICHBI MJIH UCIIOJIb3YIOTCSI HEKOPPEKTHO.

AHann3 BpeMEHHBIX psIoB U ¢dazupoBka (0—2 Oaia)

2 6aj1a — HaliJICH MEPUO/I, IIOCTPOCHA (a3oBast KpuBas OJiecka, KOPPEKTHO
UHTEpHpeTHpOBaHa GopMa KPUBOI.
1 6a/11 — aHaKM3 BBITOJIHEH YaCTUYHO, €CTh HETOYHOCTH.
0 0ay10B — 11EpUOJT HE ONPENIEIEH NN AHATIU3 OTCYTCTBYET.

WNuTtepnperanus u ¢puzndeckuii cmuici (0—2 6aria)

2 6aJi1a — pe3ynbTaThl HHTEPIPETUPOBAHBI B aCTPO(YU3NIECKOM KOHTEKCTE (THIT 3BE3/1bI,
MEXaHU3M NePEMEHHOCTH, TapaMeTPhI).
1 a1 — MHTEpIpETANNs YaCTHYHAS WJIH HEJAOCTaTOYHO 00OCHOBaHHASI.
0 6aJ1510B — OTCYTCTBYET (pu3HuecKoe OObSICHEHUE PE3yIbTATOB.

KauectBo oTuéra n 3ammura npoexra (0—2 Gamia)

2 6as1a — ToruYHas CTPYKTypa (BBEIEHHE, METOIbI, PE3YJIbTAThI, BBIBOJIBI), KOPPEKTHAS
TEPMUHOJIOTHSI, YBEPEHHAS 3allIUTA M OTBETHI HAa BOIIPOCHI.
1 6a/11 — CTpYKTYpa YaCTUUHO COOJII0/IeHa, OTBETHI HETIOJIHBIE.
0 0a110B — OTYET HECUCTEMHBIHN, CTYICHT HE OPUEHTHPYETCS B paboTe.

IIIxaja nepeBoga 0a/110B

BAJLJIBI OLIEHKA

9-10 OTan4HO

7-8 Xoportio

5-6 Y 10BIIETBOPUTEITHHO
0-4 He 3aureno

IIpoekT cuuTaeTCs HE3AYTEHHBIM, €CJIH:

e OTCYTCTBYET aHAJIM3 BPEMEHHOTO PsIa;

e HE ONpEeIEEH NepUo/;

e BBISIBJICH IlJIarvar,

e OTCYTCTBYET COOCTBEHHAsI 00pabOTKa TaHHBIX.

DNEeKTPOHHBIA JOKYMEHT



3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne n/m 3ananue OtBer Komnerennus

1. HazoBuTe MexayHapoaHyto oubnuorpadudeckyro 6asy | Scopus/scopus/Web YK-1
MTAHHBIX HAYYHBIX MTyOJIUKALUi (OHO CIIOBO WU OfScience/webofsci
a06peBHaTypa). ence/WoS/wos

2. HazoBute nokasareib, XapakTepU3yOILIUNA cpeHee cpemHee/mean YK-1
BHaueHue Habopa HaOMoAeHUH (0JHO CIIOBO).

3. 'YkaxxuTe MeTOo] IEPBUYHOTO aHAIN3a JTAHHBIX C EDA/eda VK-1
rmocTpoeHneM rpadukos pacnpenenerus (ab0peBuarypa).

4. Ha3zoBuTe mpoIece comocTaBIeHuss 00BEKTOB M3 Pa3HBIX | KPOCC-MaT4MHI/CrOSS- YK-1
ACTPOHOMHUYECKHX KaTaJoroB (OJHO CIIOBO WITU match/crossmatch
CJIOBOCOYETAHHUE).

5. 'YkaxxuTe METpHUKY KadecTBa Kiaccupukammm, accuracy/Accuracy YK-1
OTPaXKAIOIITYIO OO IPABMIIBHBIX OTBETOB (OHO CIIOBO).

6. HazoBuTe TOKYMEHT, B KOTOPOM (PUKCHPYIOTCS e, Hay4YHBIN YK-2
[UIOTE3a U METOABI HCCIICAOBaHMUS (OTHO MPOTOKOJI/TPOTOKO
CIIOBOCOYETAHHE). HCCIIeJOBaHUS

7. 'YKakHTE TUIT OTpaHUICHHS ITPOEKTa, CBA3aHHBIN CO JieITaitH/CpoK YK-2
CPOKaMH BBITTOJTHEHUS (OJTHO CIIOBO).

8. HazoBuTe anropuT™ MammHHOTO 00YYECHHUSI HA OCHOBE ciy4aiiHblii tec/Random YK-2
arcamOJIs1 IepeBbeB (OTHO CIIOBOCOYETAHUE). Forest/random forest

9. VkaxuTe mporecc pa3aeieHns JaHHbIX Ha oOyJarornyto | train/test-pazouenue/train YK-2
1 TECTOBYIO YacTH (OJTHO CIIOBOCOYETAHUE). test

pasoueHue/pa3jiciicHue
BBIOOPKH

10. HasoBure 3Tamn npeaBapuTelbHOT0 00CYKICHHUS IPOSKTa npea3amuTa YK-2
Bapanee (0JTHO CIIOBO).

11. Ha3oBuTe THIT KOMMYHUKAIIUH, YYUTHIBAIOIINN Pa3iuius| MEXKYJIbTypHas/Kpocc- YK-5
B HAYYHOM COOOIIECTBE (OTHO CIOBO). KYJIbTYPHas/KPOCCKYIIBTYP

Hast

12. YKaXuTe MPUHIINI HAYYHOH 3TUKH, TIPEAIOoIararoniii JI0OpPOCOBECTHOCTH YK-5
"MECTHOCTD MPEACTABICHUS PE3YIHTATOB (OTHO CIIOBO).

13. HazoBuTe npouecc MHTErpaui HAy4HOU MPE3CHTALNN ajganTranus YK-5
11 MEKAYHAPOAHOM ayTuTOpuH (0JHO CIIOBO).

14. YkaxuTe GopMy myOIUUHOTO PEACTABICHHUS HAYYHBIX KOH(epeHLus YK-5
PE3yNBTAaTOB (OTHO CIIOBO).

15. Ha3oBuTe NpuHIMI YBAXKEHUS K HOPMaM U LIEHHOCTSM TOJIEPAHTHOCTH YK-5

Pa3JIMYHBIX aKaACMHUYCCKUX KYJIBTYD (O,Z[HO CJ'IOBO).

DNEeKTPOHHBIA JOKYMEHT
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